Wastewater management in Greece is being regulated by the Urban Waste Water Treatment Directive (UWWTD). Many WWTPs were constructed during the last 30 years and the current challenge lies on the efficient operation of these works along with the need to fulfil the obligations set in the Directive with projects that are related to areas with p.e. less than 10.000. The present work aims to outline the progress regarding the implementation of the UWWTD, present deficiencies and future challenges. An evaluation of the WWTPs performance is conducted for small-medium and large WWTPs focusing to the quality characteristics of the effluent, whereas additional information regarding wastewater influent characteristics is presented. All data used were obtained from the data uploaded to the National Database for the collection and storage monitoring data from the WWTPs in Greece operated by the Special Secretariat for Water of the Ministry of Environment and Energy.
Implementation has been challenging due to financial and planning aspects linked to the construction of wastewater infrastructure. Over the years and to help meet these challenges, the EU dedicated a significant amount of funding under the EU Cohesion Policy funds (appox. 17.8 billion EUR in the 2007-2013 programming period at an EU level). Investments in infrastructure have, directly and indirectly, a positive impact to economic growth and employment and therefore contribute to one of the key priorities of the current Commission to boost jobs, growth and investment (EC, 2016) .
In Greece the UWWTD was incorporated to the national legal framework in 1997 (Ministerial Decree 4673/400/1997 ), with amendments in 1998 , 1999 and 2002 were mainly related to the identification of sensitive areas. The peak for the implementation of the UWWTD in Greece was the two decades from 1990 to 2010, when major projects were designed and constructed, mainly for medium and large agglomerations and to a lesser extend for smaller communities although it is acknowledged that several works that would serve smaller agglomerations (<10.000 p.e.) are still pending, the main constraint being the availability of adequate funding.
Although the UWWTD practically sets the obligations for agglomerations with population equivalent (p.e.) exceeding 2000, it has been recognised as the baseline regarding desirable level of treatment depending on the type of recipient and indirectly its quality status for even smaller communities. In order to meet the need for sustainable wastewater management in small communities, the Special Secretariat for Water of Greece, published in 2012 a guidance document to determine appropriate systems and development criteria selection for processing sewage settlements form small agglomerations (i.e. <2000 p.e.). The document is addressed to water utilities and municipalities who wish to proceed to the construction of decentralised wastewater treatment systems.
Agglomerations
The understanding of the UWWTD presupposes the comprehension of several terms which mainly are related to the definition of the administrative unit for the implementation of the UWWTD, the level of treatment, the type and environmental status of the recipient. These criteria are used in the order to establish the strategic planning of wastewater infrastructure construction.
One of the most important definitions is related to the term "agglomeration", which means an area where the population and/or economic activities are sufficiently concentrated for urban waste water to be collected and conducted to an urban waste water treatment plant or to a final discharge point. In Greece 457 agglomerations are identified corresponding to 11.8 million p.e. in total, with their contribution among agglomeration classes being presented in Figure 1 . It is evident that although the number of agglomerations for medium (5000-10000 p.e.) and smaller (2000-5000 p.e.) sized populations is high adding up to 337 agglomerations (almost 75% of the total number), the load produced does not exceed 20%. Although the contribution in terms of pollution load seems less significant, it should be stressed that the impact of point source pollution is related to the magnitude and the assimilative capacity of the recipient. 
Population served
From the total number of agglomerations approximately 50% is served by a wastewater treatment plant, whereas considering that in practice one wastewater treatment plant may serve more than one agglomerations in the same area, the number of wastewater treatment plants that have been constructed and are operational is 205. The number of agglomerations that are served by wastewater treatment plants and respective classes is presented in Figure 2 . From Figure 2 it becomes evident that large cities and agglomerations with more than 25.000 p.e. have practically complied with the UWWTD since a small percentage of agglomerations is not connected which is related to areas in the south-east Attica Region, while the estimated generated load corresponds to the not negligible 110.000 p.e.. 
Treatment provided
In Greece the existing level of treatment provided is related to secondary treatment for the removal of organic load, which in most cases is supplemented by nitrogen removal (for more than 85% of the WWTPs) and/or phosphorus removal (60%). From Figure 5 it is evident that similar practices are used for small and larger wastewater treatment plants that involve biological treatment with nitrogen removal, with chlorination as the preference method for disinfection. Tertiary treatment including filtration is not widely practiced, which is expected considering the low percentage of wastewater reuse applications (only in 28 UWWTPs wastewater effluent is adequately treated for reuse applications corresponding to less than 2% of the total wastewater produced). The total number of samples that was uploaded was more than 230,000 indicating the important set of data available. These samples refer to inlet and effluent concentrations of the following quality parameters BOD 5 , COD, SS, TN, NH 4 -N, NO 3 -N and TP. More data (77%) were reported by the operators of wastewater treatment plants with a capacity greater than 10000 p.e., which is expected considering the fact that their reporting obligations are stricter in terms of the number of samples collected per year. The average number of samples collected per year is 12 for the small and medium sized wastewater treatment plants and almost double for the larger plants (Figure 8 ). Table 1 from where it can be seen that the characteristics of wastewater are comparable to typical values of medium strength wastewater, while a small differentiation between small and larger WWTPs is observed, with the former being characterised by lower concentrations (Figures 9  and 10 ). This could be attributed to the fact that in larger cities sewage is actually mixture of domestic and industrial wastewater. Table 2 . 
Influent characteristics-Ratios:
The ratio between the various components in wastewater has significant influence on the selection and functioning of wastewater treatment processes and usually refers to COD/BOD ( Figure 17 ) and carbon to nitrogen or phosphorus (either COD/TN or BOD/TN). Typical values are presented in Table 3 .
Wastewater with low carbon to nitrogen ratio may need external carbon source addition in order that biological denitrification functions fast and efficiently. Wastewater with high COD to BOD ratio indicates that a substantial part of the organic matter will be difficult to degrade biologically.
While most of the pollution load in wastewater originates from households, the industrial wastewater could only partially contribute to the total quantity of sewage. In cases where the contribution of industrial wastewater is significant the ratio between the components may present increased deviation from the typical expected values. Since these discrepancies may affect the treatment process the reason for their appearance should be further investigated. In Greece in general the component ratios describe wastewater with low strength suggesting that the impact of industrial wastewater is limited. Carbon to phosphorus ratio seems higher in larger wastewater treatment plants which could potentially be attributed to industrial wastewater discharges to sewers. Accepting a round figure of 1,60 for the ratio and taking into consideration that the 25 mg/l requirement from the Directive refers to the value to be achieved for 88%-93% of the samples, it is wise to design a plant aiming at an average (in fact median) concentration of 15 mg/l. Furthermore, most design models are based on the expected soluble BOD 5 in the reactor, which must be determined taking into consideration the particular BOD 5 due the suspended solids in the effluent. The data provided show that the ratio of SS/BOD 5 is approximately 1. This means that meeting the SS requirements of the Directive is an easier task in comparison to BOD 5 . Moreover, given this ratio of 1 and assuming that 1 mg of SS corresponds to 0.60-0.70 in terms of particular BOD 5 , a safe design value for the soluble BOD 5 to be achieved is to the order of 4-5 mg/l. Figure 18 . BOD 90 /BOD ave in effluent Figure 19 . SS/BOD ratio in wastewater effluent
Compliance to discharge requirements
Compliance with the provisions of the UWWTD refers to effluent concentrations of BOD, COD and SS and occasionally nitrogen and phosphorus, depending on the sensitivity of the final recipient. Based on the results from more than 190 WWTPs it is evident that almost 90% of the plants meet the 25 mg/l BOD and 35 mg/l SS effluent standard for the 90% of the samples without differentiation between small-medium sized to large WWTPs. For COD the compliant plants that meet the 125 mg/l effluent standard is close to 95%. With respect to nitrogen, although for most wastewater treatment plants the recipient is characterised as normal and are not subjected to compliance with nitrogen effluent standards, nevertheless more than 80% of the WWTPs efficiently remove nitrogen meeting the 15 mg/l limit for 50% of the samples. For phosphorus less than 45% of the wastewater treatment plants remove phosphorus below the 2 mg/l effluent standard set in the UWWTD for sensitive areas. 
CONCLUSIONS
Wastewater treatment on Greece is satisfactory both in terms of the infrastructure, i.e. the WWTPs constructed and respective population served and operation. Wastewater presents the characteristics of low to medium strength which is compatible considering the relatively limited industrial activity in the country. More than 90% of the wastewater treatment plants meet the effluent standards set by the UWWTD for BOD, COD and SS, while it is notable that more than 80% of the plants perform nitrogen removal at satisfactory levels.
